I. INTRODUCTION
Although the optical properties of yttrium aluminium garnet (YAG) have been extensively investigated, very little is known about iis microstructure on an electron microscope scale. For example, it is not known whether dislocations in YAG are hollow, extended, or unextended. The purpose of the present work is to investigate this and other less obvious questions relating to the crystal perfection of YAG at high resolution.
The general chemical formula for garnet is R' R"R' "0 According to 3 In yttrium aluminium garnet (YAG), R' and R'" are both Al 3 +, and R" is y3+. Yoder 
III. ELECTRON DIFFRACTION
With the incident beam directed along a symmetry axis, a regular crossgrid of diffraction spots is obtained (Fig. 1 ). More generally,however, the electron diffraction pattern consists of several curved zones of spots ( Fig. 2a, b) . Such a pattern is a consequence of the large lattice parameter of YAG (and is formed as shown in Figure 3 ). The plane of Figure 3 contains the incident electron beam, the normal to the reciprocal lattice layers whose intersections with the Ewald sphere give rise to the zones of spots, and the principal axis common to all the zones of spots. The reciprocal lattice layers may be indexed by analyzing the spot pattern in the zero order zone and by making a scale drawing of Figure 3 , t~e foil orientation can be determined very quickly. The non-equal spacings of the zones of spots are measured along the common axis (see Fig. 2a ), transferred to the scale drawing and projected back onto the Ewald sphere to give the points a, b, c, etc., in Figure 3 . The set of equally spaced, parallel lines which pass through these points represent the reciprocal lattice planes producing the zones of spots. Their spacing may be used to check the indices assigned using the zero order spot pattern. The angle between the incident beam and the normal to the indexed reciprocal lattice planes is Ct = tan-1 i ' where r is the radius of curvature (measured along the common axis) of the zero order zone of spots, and R is the radius of the Ewald sphere.
It is evident from Figure 3 that the curvature of the zones defines the sense of tilt, i.e. once the zero order spot pattern has been indexed, there is no ambiguity in deciding the sense of tilt.
IV. ELECTRON MICROSCOPY
Due to the very small grain size and the large number of reflections that are always excited (Figs. 1, 2) , it has not yet been possible to study the observed defects in detail utilizing diffraction contrast. However, it is possible to draw some tentative conclusions as illustrated in the following.
The dominant defects observed in the recrystallized grains are planar, as evidenced by the fringe patterns. Many of these defects are undoubtedly translation twins, i.e. surface defects terminated by partial dislocations.
Several translation twins can be seen in In postulating'the presence of a domain structure, it should be noted that, since none of the ions in YAG carries a magnetic moment, the domains cannot be attributed to ordering of magnetic spins. Any ordering must be purely crystallographic in nature.
In addition to antiphase boundaries generated by slip, and antiphase domain boundaries separating regions of differently ordered crystal, planar defects were observed which exhibit a reversal of contrast in dark field.
These are no doubt orientation twins, and examples can be seen in the grain labelled A in Figure 7 . Reciprocal lattice construction used to index unsymmetrical electron diffraction patterns, using the Laue zone construction (exaggerated). 
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